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$Y_{n}$ : $n$ $n+1$ ,
$Z_{n}$ : $n$ ,




$X_{n+1}=X_{n}+Z_{n+1}$ , $n=0,1,$ $\cdots$
.












$q(i)$ : $X_{n}=i$ .




$f_{k}(y)\equiv P(Y_{n}=y|Z_{n}=k)$ , $f_{k}(0)=0$ .
$\overline{F}_{k}(y)\equiv P(Y_{n}>y\{Z_{n}=k)$,
$g(i)$ : $X_{n}=i$ .
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$E_{1},$ $i=1,2,$ $\cdots$ : $i$ .
$E_{0}$ , : $0$
.
$E_{1}$ $t$ $(t=0,1, \cdots)$
. $t=0$ $t=\infty$
.





$v(i)=$ $\min$ $H;(t)$ (1)
$t=0,1,2,\cdots,\infty$
$H_{i}(t) \equiv\beta^{t}\overline{F}(t)a+\sum_{y=t+1}^{\infty}\beta^{y}f(y)\sum_{k=0}^{\infty}g_{y}(k)Q(k)$




$v^{0}(i)=0$ , $i=0,1,2,$ $\cdots$ , (4)
$v^{n+1}(i)= \min_{t=0,1,2,\cdot,\infty}..H^{n+1}(t)$ (5)
$H_{1}^{n+1}(t) \equiv\beta^{t}\overline{F}(t)a+\sum_{y=t+1}^{\infty}\beta^{y}f(y)\sum_{k=0}^{\infty}g_{y}(k)Q^{n+1}(k)$






(i) $q(i)$ $\uparrow i$
(ii) $q(i+1)-q(i)$ $\downarrow i$
(m) $r(t)\equiv f(t)/\overline{F}(t-1)$ $\uparrow t$
(iv) $k$ $\overline{G}_{k}(t)$ $\downarrow t$
$(i)\sim(iv)$ .
[ 1]
(i) $v(i)$ $\uparrow i$
00 $v(i)\leq b+v(0)$
$(\ddot{\dot{m}})$ $v(i+1)-v(i)$ $\downarrow i$
(iv) $Q(i)$ $\uparrow i$
(v) $Q(i+1)-Q(i)$ $\downarrow i$













(11) $h_{i}(t)$ $t$ $i$ . (10)
.
$h;(t)$ $i$ $t$ 1
. .
[ 1]
$\iota_{i}$ . $m\leq M$
$i\leq m$ $t;=\infty$ ,







$E_{1,j},$ $i=0,1,2,$ $\cdots$ , $j=i,$ $i+1,$ $\cdots$ : $i$
$j$ .
$L$






v(i, $E_{1,j}$ $v(i_{\dot{\{}’\backslash })$ .






(i) $q(i)$ $\uparrow i$




(i) $i$ $v(i,j)$ $\uparrow j$
$(\ddot{u})$ $v(i,j)\leq b+v(i,0)$
$(i\ddot{u})$ $Q(j)$ $\uparrow j$
[ 1] .




2 $j \leq m\equiv\sup_{j}\{j|Q(j)-Q(0)-a\leq 0\}$ , $j$ $h_{i,j}(t)\leq 0$
. $j\geq m+1$ $h_{i,j}(t)$ $i,j,$ $t$ .
.
[ 2]
$E_{1,j}$ $t_{i,j}$ . $m$
$j\leq m$ $t_{i,j}=\infty$ ,
$j>m$ $t_{i,j}$ $i,j$ .
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